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The Honorable Gina McCarthy
Administrator

U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, N.W.
Washington, D.C. 20460

Subject: CASAC Review of the EPA’s Integrated Review Plan for the Primary National
Ambient Air Quality Standard for Sulfur Dioxide (External Review Draft - March
2014)

Dear Administrator McCarthy:

The Clean Air Scientific Advisory Committee (CASAC) Augmented Sulfur Oxides Primary
National Ambient Air Quality Standards (NAAQS) Review Panel held a public teleconference on
April 22,2014, to peer review the EPA’s Integrated Review Plan for the Primary National
Ambient Air Quality Standard for Sulfur Dioxide (External Review Draft — March 2014), hereafter
referred to as the Draft IRP. The CASAC’s consensus responses to the agency’s charge questions
and the individual review comments from the CASAC Augmented Sulfur Oxides Review Panel are
enclosed.

Overall, the CASAC finds the draft IRP to be well written. It clearly communicates the NAAQS
legislative requirements, the review process, and the evolution of the sulfur dioxide (SO2) NAAQS.
The CASAC has a few recommendations for strengthening the document that are presented below.

A useful description of decisions in the last review and the rationales for these decisions are
presented in the draft document, especially the reasoning behind the new 1-hour standard to
prevent health effects associated with 5-minute peak exposures to SO2. As part of the last
rulemaking, the EPA for the first time required state reporting of either the highest 5-minute
concentration for each hour of the day, or all twelve 5-minute concentrations for each hour of the
day (USEPA, 2014a). The availability of this rich new data will allow a number of analyses that
will shed further light on the extent to which different standards (including the current 1-hour
standard) protect against health risks. The CASAC encourages the EPA to take full advantage of
this new data and invest the time necessary to conduct relevant analyses.

The plan for the Integrated Science Assessment (ISA) clearly and appropriately describes the scope
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and approach of the planned review, and the organization of the planned ISA is reasonable. The
CASAC has a few suggestions for further strengthening the planned ISA: a) EPA should review
evidence of health effects across all life stages (including identifying gaps in knowledge and future
research needs); b) the document should clearly articulate why some sections refer to sulfur oxides
(SOx) and others refer to sulfur dioxide (SO2); c) when there is a lack of recent controlled human
and epidemiological studies on SOz, EPA should be thorough in reviewing “older” human and
epidemiological studies; d) to the extent possible the review should consider whether there is any
evidence of health effects of other sulfur species; if specific chemical mixtures, sources, or
exposure conditions have differential health effects; if there is any evidence of interactions with
other pollutants; and if susceptible subgroups have been identified. The CASAC also suggests
ensuring that the literature review is systematic and state of the art.

The anticipated schedule presented by the EPA for the SO> NAAQS review suggests that there is
potential for the Risk and Exposure Assessment (REA) planning document to get a less rigorous
review. It is also not clear if the time line presented allows for the development and review of a
REA document. The CASAC recommends that the EPA provide the criteria and process through
which they will decide whether a new REA will be carried out. These criteria should allow for
multiple scenarios, including the possibility that new analyses may not confirm previous results,
and whether and how the new 5-minute SO. concentration data will reduce uncertainties identified
in the previous REA. Given the availability of new data, the CASAC believes that an REA is
likely to be necessary and encourages EPA to develop clear and systematic criteria to make this
decision.

For ambient air monitoring, the CASAC recommends the EPA reference the promulgation of the
most recent Federal Reference Method (FRM) and the recent requirement for reporting 5-minute
maximum hourly concentrations. In addition, the discussion of modeling vs monitoring should
include a brief summary of the proposed “Data Requirements Rule” (May 13, 2014) and SO-
monitoring and modeling Technical Assistance Documents (TADs) that were released in
December, 2013. Finally, the population of relevant air quality models being reviewed should be
expanded beyond the EPA’s near source plume model, AERMOD, since many models have been
recently developed and satisfactorily evaluated against observation.

The CASAC appreciates the opportunity to provide advice on the draft IRP and looks forward to
the EPA’s response.

Sincerely,

Dr. H. Christopher Frey, Chair
Clean Air Scientific Advisory Committee

Dr. Ana Diez-Roux, Chair
CASAC Augmented Sulfur Oxides
NAAQS Review Panel
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NOTICE

This report has been written as part of the activities of the EPA's Clean Air Scientific Advisory
Committee (CASAC), a federal advisory committee independently chartered to provide extramural
scientific information and advice to the Administrator and other officials of the EPA. The CASAC
provides balanced, expert assessment of scientific matters related to issues and problems facing the
agency. This report has not been reviewed for approval by the agency and, hence, the contents of
this report do not necessarily represent the views and policies of the EPA, nor of other agencies
within the Executive Branch of the federal government. In addition, any mention of trade names or
commercial products does not constitute a recommendation for use. The CASAC reports are posted
on the EPA website at: http://www.epa.gov/casac.
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Consensus Responses to Charge Questions on
EPA’s Integrated Review Plan for the Primary National Ambient Air Quality
Standards for Sulfur Dioxide (External Review Draft)

Overall organization and clarity:

To what extent does the Panel find that the draft IRP clearly and appropriately communicates the
plan for the current review of the primary SO2 NAAQS and the key scientific and policy issues that
will guide the review? To what extent are the decisions made in the last review, including the
rationales for those decisions, clearly articulated?

The EPA has done an excellent job in describing the process to be used and the planned timeline to
complete the work. A useful description of decisions in the last review and the rationales for them
are presented in Chapter 3, especially the reasoning behind the new 1-hour standard in the context
of its ability to reduce 5-minute exposures of concern to SO>. With the availability of a much
larger 5-minute data set as noted below, this topic will need to be revisited. The EPA may be
underestimating the effort needed to address this issue.

Chapter 1 (Introduction) and Chapter 2 (Schedule)

To what extent does the Panel find that Chapters 1 and 2 clearly communicate the NAAQS
legislative requirements, summarize the steps in the review process, summarize the history of the
SO2 NAAQS, and present the anticipated schedule for the current review?

These chapters clearly communicate the NAAQS legislative requirements and the review process,
the evolution of the SO2 NAAQS, and, for the most part, the schedule for the current review. It
would be useful if the information in Table 2.1 on major milestones and target dates for the review
process could also be presented as a timeline, especially with respect to the temporal overlap
between the ISA and REA processes discussed on page 1-6.

The timeline associated with the review completed in 1996 and the subsequent court remand in
January1998 regarding EPA's decision on a 5-minute standard is discussed on page 1-9. It took
twelve years for this remand to be addressed in the June 2010 NAAQS revision. This section notes
that EPA started to collect 5-minute SO> data in response to this remand (starting in 2003
according to table 5-1), but the reasons for this delay and the activities of the agency during this
period could be described in more detail.

Table 2-1 on page 2-2 and its footnotes suggests that there is potential for the REA Planning
Document to get a less rigorous review (e.g., a CASAC Panel “Consultation™). It is not clear if the
timeline presented in this table allows for the development and review of a REA document, or if it
assumes there will not be a REA in this review cycle. While there may not be much new literature
on SO> health effects since the last REA was finalized in 2009, there is a much larger data set
(many more sites and more years of data) of 5-minute and 1-hour SO2 concentrations as shown in
Table 5-1. To the extent that the 1-hour form and level promulgated in the 2010 revisions to the
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SO2 NAAQS were based on estimates of risk from short-term (5 to 10 minutes) exposures as
discussed in Chapter 5, this will have to be revisited and fully discussed when the need for a new
REA for this review is considered. Thus, indicating “may not be warranted” in footnote 18 of
Table 2-1 seems inappropriate.

Chapter 3 - Key Policy Relevant Issues

Building on key considerations and issues addressed in the last review, Chapter 3 presents a set of
policy-relevant questions that will serve as a focus in this review. To what extent does the Panel
find that these questions appropriately characterize the key scientific and policy issues for
consideration in the current review? Are there additional issues that should be considered?

The policy-relevant questions presented in Chapter 3 are comprehensive and well-posed. There are
no additional issues that should be considered.

One of the key issues is to gather the new data that potentially has been obtained from one of the
key mandates of the 2009 Administrator’s ruling. As indicated at the bottom of page 3-14 (and in
Section 1.3), the EPA has required reporting from the states on either the highest 5-minute
concentrations for each hour of the day, or all twelve 5-minute concentrations for each hour of the
day. If this ruling has led to additional data, the detailed assessment of this data will be a critical
activity to take place in this review. The previous conclusions on the relationship of the 1-hour
SO, standard of 75 ppb to provide protection against health effects associated with 5-minute peak
exposure was based on limited data, yet was critical in making the jump to a new standard in terms
of averaging time and level. The EPA needs to budget sufficient time to revisit this relationship as
it will have the biggest impact on the potential for any change in the standard and their review of
additional data will require evaluation by CASAC and public comment. It is not clear in Figure 3-1
on page 3-13 in the box labeled ‘Consideration of Potential Alternative Standard(s)’ that adequate
description of what might be needed is included.

Chapter 4 - Science Assessment

Chapter 4 describes the plan for the Integrated Science Assessment (ISA), which will critically
evaluate and integrate the scientific evidence on health effects due to sulfur oxides in the ambient
air. To what extent does Chapter 4 clearly and adequately describe the scope, approach, specific
issues to be considered, and organization of the ISA? Please provide suggestions for any other
issues that should be considered.

The CASAC finds that, overall, Chapter 4 clearly and appropriately describes the scope and
approach of the planned review, and the list of issues to be evaluated is thorough. The
organization of the planned ISA, as outlined in Appendix A of the draft IRP, is reasonable. The
CASAC also recommends specifically addressing the following points in revising the draft IRP:
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e Inreviewing the past and recent research findings regarding the exposures and effects
across all life stages, it is important to specifically identify those research areas that lack
adequate data so as to inform future research agendas.

e SOy, instead of SO, is frequently mentioned in this and other chapters of the draft
IRP. The EPA should clarify the scientific rationale where SO rather than SO> needs
to be mentioned.

e |f there is a lack of recent controlled human and epidemiological studies on SO, the
EPA should be thorough in reviewing “older” human and epidemiological studies to see
if: (1) other specific sulfur species may be important (e.g., S (IV) in particles from
smelter emissions) in exacerbating asthma); (2) specific chemical mixtures, sources
(e.g., volcanoes), or exposure conditions may be important for observed effects; and (3)
susceptible subgroups could be identified.

e As the levels of SO2 continue to decline in many U.S. cities, in reviewing the recent
epidemiological studies, EPA should discuss any finding of a lack of association
in relation to the potential for lack of statistical power.

Chapter 5 - Quantitative Risk and Exposure Assessment

Chapter 5 summarizes the key risk and exposure analyses from the last review, including
associated uncertainties, and discusses our planned approach to considering the potential for
additional analyses in the current review. To what extent does Chapter 5 clearly and adequately
describe the scope and specific issues, including the identification of the most important
uncertainties, to be considered in developing the REA Planning Document for this review? To
what extent is there additional information that should be considered or additional issues that
should be addressed in considering the potential for risk and/or exposure analyses in the current
review?

The CASAC finds Chapter 5 to be well written and it clearly describes the scope and specific
issues, including uncertainties.

The CASAC suggests that the EPA provide the criteria and process through which they will decide
whether a new REA will be carried out. These criteria should allow for multiple scenarios,
including the possibility that new analyses may not confirm previous results, and should consider
whether and how new five-minute SO concentration data will reduce uncertainties identified in
the previous REA. Absent these criteria, the CASAC believes that a new REA should be
performed, given the substantially larger number of monitoring sites reporting 5-minute SO>
concentrations. At a minimum, these data can be used to develop new models that relate 5-minute
and hourly SO> concentrations, assess the geographic representativeness of the selected cities and
their proximity to where people live. To facilitate these analyses, the EPA should provide
information on the location of the new SO. monitoring sites, the completeness of the dataset, any
sources of bias or concern that would result from using these data, and their strategy for addressing
the misalignment of the existing network with the target population through appropriate weighting

10
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in the exposure analysis.

The CASAC also suggests that there should be a strategy for good interaction between the REA
and the ISA. The new ISA should include a section that integrates existing data on the effect of
exercise on the inhaled dose, and if possible the new REA should incorporate a ventilation effect.

Chapter 6 - Ambient Air Monitoring

To what extent does Chapter 6 clearly and appropriately communicate, for the purposes of this
plan, the key aspects of measurement methods and surveillance network requirements for the SOz
NAAQS?

Chapter 6 gives a brief overview of the measurement methods and surveillance network
requirements for the SO. NAAQS. Section 6.1 notes that, at the moment when this short section
was written, there appeared to be no new technologies that might be relevant for measurement of
SOz> in routine regulatory monitoring networks. The EPA should reference the promulgation of the
most recent Federal Reference Method (FRM). The recent requirement for reporting 5-minute
maximum hourly concentrations is noted; this will allow analysis of the relationship between these
very short term exposures and the 1-hour concentrations that the revised NAAQS is based upon.

The EPA requires a minimum number of “population exposure” SO2 monitors be installed in urban
areas based on the Population Weighted Emissions Index (PWEI) score, while other “source
specific” SO2 monitors have been required by state agencies or voluntarily installed. In addition,
the proposed “Data Requirements Rule” (USEPA, 2014) will likely require additional “source
specific” SO2 monitors based on Core Base Statistical Area (CBSA) population and SO, emission
thresholds. Of the current 431 monitors in operation nationwide, the EPA should indicate the
proportion of monitors that are SO> source specific vs. the proportion that truly represent
population exposure. Also, it is not clear how the 431 monitors mentioned on page 6-2 relate to
the monitor numbers given in Table 5.1.

With the number of source-specific monitors increasing due to the proposed “Data Requirements
Rule” (USEPA, 2014), it is not clear if there is value in continuing to require the “population
exposure” SO2 monitors. If there is still value in these monitors, the EPA should include the PWEI
(Emissions x Population/1,000,000) criteria that were used previously to calculate the minimum
number of SO, monitors in each CBSA: PWEI > 1,000,000 (minimum of 3 monitors), PWEI
between 10,000 - 1,000,000 (minimum of 2 monitors), PWEI between 5,000 - 10,000 (minimum of
1 monitor), and PWEI < 5,000 (no monitors). In addition, the EPA should consider alternate
population-emission metrics since the current approach targets CBSAs that cover large geographic
areas. Instead, the EPA should consider normalizing the population and emissions in the PWEI
calculation by the geographic area (Emissions/Area x Population/Area). In addition, since the
highest SO, impacts from large SO> sources are generally limited to a 10-25 km radius, the EPA
might consider a PWEI calculation based on actual SO emissions from individual large point
sources and the population within a 10-25 km radius around the source.

The IRP states that dispersion modeling can be used in lieu of monitoring to potentially reduce the

11
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necessary size and distribution of a compliance monitoring network. On page 6-2, the IRP states
“While monitoring data are a mainstay in determining compliance for all other criteria pollutants,
SO> is unique in that there is a precedent to also use dispersion modeling in the implementation of
its NAAQS.” This statement is a little ambiguous and could be clarified to state exactly how
modeling can be used in the implementation of the SO> NAAQS, such as using modeling to
officially designate areas as “attainment” or “nonattainment”.

The discussion of modeling vs. monitoring should include a brief summary of the proposed “Data
Requirements Rule” (USEPA, 2014b) and SO2 monitoring and modeling Technical Assistance
Documents (TADs) that were released in December 2013. It remains unclear at this time to what
extent the future SO2 monitoring network may be adequate for assessing compliance with the
revised 1-hour SO2 NAAQS. The upcoming SO, NAAQS documents need to include a substantial
discussion of this issue as it relates to the monitoring network, with updates as appropriate as new
rules and TADs are issued by the EPA.

Currently, EPA’s regulatory-approved near source (less than 50 km) dispersion model is the
American Meteorological Society (AMS)/US Environmental Protection Agency (EPA) Regulatory
Model Improvement Committee (AERMIC) model, AERMOD. The population of relevant air
quality (dispersion) models being reviewed should be expanded beyond AERMOD. Many
Lagrangian puff models [e.g., the California Puff (CALPUFF) model and the Second-order
Closure Integrated PUFF with chemistry added (SCICHEM) model], and particle models [e.g.,
Lagrangian Operational Dispersion Integrator (LODI)] have been recently developed and
satisfactorily evaluated against observations. These models can better handle a full range of
averaging times, as well as space and time variations in meteorology.

Chapter 7 - Policy Assessment and Rulemaking

To what extent does Chapter 7 clearly summarize the general process for the policy assessment
and rulemaking phase of this review?

Chapter 7 provides a brief overview of the purpose and process for the policy assessment and rule-
making. The CASAC finds this overview to be clear and appropriate. The communication of the
Policy Assessment process may be improved with the addition of a figure that presents a decision
tree or flow chart summarizing this process, including key questions that will be addressed in the
formulation of the final recommendation to the Administrator.

12
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Appendix A

Individual Comments from Members of the CASAC Augmented Sulfur Oxides Panel on
EPA’s Integrated Review Plan for the Primary National Ambient Air Quality Standard
for Sulfur Dioxide (External Review Draft — March 2014)

YL CTeTo] o T AN A | 1T o TSRS A-2
DI JONN BAIMES ...t bbbttt bbb bbbt A-4
DI JAMES BOYIAN ... A-5
[ = Y ] o I O] =] o SRS A-8
[ g [ 1Y) o O U] 1 T o TSRS A-10
Dr. DelDert EAtOUGN. ..ot bbb A-13
Dr. WIHAM GFIfFItN ..o e A-20
DI STEVEN HANNG ...ttt e e e b nne e A-22
DI JACK HAFKEMA. ... .ottt sttt A-24
DI, KQZUNIKO TT0 ... ettt A-25
DI DANIEl JACOD ... ... A-27
Drr. Farla KAUTMAN ..ottt et steene e e eneeaneenneas A-28
[ g F= o I = [T o RSOSSN A-29
Dr. RIChArd SCNIBSINGET ......viiiiiiiiieee bbbt A-31
Dr. Elizabeth A. (Lianne) SREPPArd .........cccocveiiiiiiic et A-32
D, FFANK SPEIZET ...ttt ettt et e e e saeeseeeneesteebeaneenreas A-33
DI HEIEN SUN ...ttt A-35
DI JAMES UITMAN ...ttt sttt neene e neens A-36
DI RONAIA WYZGA......c.eiiiiiiiieeee et bbb bbbt A-38

A-1



05/27/14 Draft
-Do Not Cite or Quote-
This draft CASAC Panel report has been prepared for Panel discussion and concurrence. It has not been reviewed or
approved by the Chartered CASAC and does not represent EPA policy.

Mr. George A. Allen

Overall organization and clarity: To what extent does the Panel find that the draft IRP clearly
and appropriately communicates the plan for the current review of the primary SO2 NAAQS and
the key scientific and policy issues that will guide the review? To what extent are the decisions
made in the last review, including the rationales for those decisions, clearly articulated?

The draft plan is well organized and clearly describes the review plan. A very useful description of
decisions in the last review and the rationales for them are presented in Chapter 3, especially the
reasoning behind the new 1-hour standard in the context of its ability to reduce 5-minute exposures
of concern to SO2.

Introduction (Chapter 1) and Schedule (Chapter 2): To what extent does the Panel find that
Chapters 1 and 2 clearly communicate the NAAQS legislative requirements, summarize the steps
in the review process, summarize the history of the SO2 NAAQS, and present the anticipated
schedule for the current review?

These chapters are a good summary of the process and history of the SO2 NAAQS. The schedule
presented in Chapter 2 is reasonable, except regarding the uncertainty an update to the REA.
Although there is recent precedent for not issuing a REA document as part of a NAAQS review
process (the Pb NAAQS), EPA may need to update the SO2 REA based on the large amount of
new 5-minute SO2 data now available for re-analysis of the relationship between 1-hour and 5-
minute concentrations. It is unclear if the review schedule presented in Table 2-1 allows sufficient
time for development of a REA document; including tentative “if needed” REA target dates in this
table would be helpful.

Ambient Air Monitoring (Chapter 6): To what extent does Chapter 6 clearly and appropriately
communicate, for the purposes of this plan, the key aspects of measurement methods and
surveillance network requirements for the SO2 NAAQS?

This chapter is a very brief summary of monitoring methods and monitoring network requirements.
Section 6.1 properly notes that there are no new technologies that might be relevant for
measurement of SO2 in routine regulatory monitoring networks. The requirement in the 2010
NAAQS revision for reporting 5-minute maximum hourly concentrations is noted; this will allow
further analysis in this review of the relationship between these very short term exposures and the
1-hour concentrations that the revised NAAQS is based on.

Section 6.2 briefly notes the options unique to SO2 for using monitoring or modeling to
demonstrate compliance with the NAAQS (p. 6-2, I. 13-22). The discussion of modeling vs.
monitoring has been ongoing between EPA and monitoring agencies since the last revision to the
SO2 NAAQS in 2010, with the next step in the process being the proposed “Data Requirements
Rule” issued by EPA on April 17:
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http://www.epa.gov/airguality/sulfurdioxide/implement.html#aprl4

Because of this proposed rule-making and the related finalization of Technical Assistance
Documents (TADS) for use of SO2 monitoring and modeling in an agency’s network design, it
remains unclear at this time to what extent the existing SO2 monitoring network may be adequate
for assessing compliance with the revised 1-h SO2 NAAQS. The upcoming SO2 NAAQS review
documents need to include a substantial discussion of this issue as it relates to the monitoring
network, with updates as appropriate as new rules and TADS are finalized by EPA.
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Dr. John Balmes

Chapter 3, Key Policy Relevant Issues : Building on key considerations and issues addressed in
the last review, Chapter 3 presents a set of policy-relevant questions that will serve as a focus in
this review. To what extent does the Panel find that these questions appropriately characterize the
key scientific and policy issues for consideration in the current review? Are there additional issues
that should be considered?

After reading the draft Integrated Review Plan for the Primary National Ambient Air

Quality Standard for Sulfur Dioxide, | find the policy-relevant questions listed in Chapter 3 to
appropriately and thoroughly cover the key issues for the planned review of the NAAQS. No
additional issue beyond those covered by the listed questions comes to mind at this point.
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Dr. James Boylan

Overall organization and clarity: To what extent does the Panel find that the draft IRP clearly and
appropriately communicates the plan for the current review of the primary SO2 NAAQS and the
key scientific and policy issues that will guide the review? To what extent are the decisions made
in the last review, including the rationales for those decisions, clearly articulated?

RESPONSE: The IRP does a good job of communicating the plan for the current review of the
primary SO2 NAAQS and the key scientific and policy issues that will guide the review. Most of
the decisions made in the last review were clearly described and justified. However, there was no
justification presented on why a 1-hour standard was chosen over a 3-hour standard.

Introduction (Chapter 1) and Schedule (Chapter 2): To what extent does the Panel find that
Chapters 1 and 2 clearly communicate the NAAQS legislative requirements, summarize the steps
in the review process, summarize the history of the SO2 NAAQS, and present the anticipated
schedule for the current review?

RESPONSE: These items were clearly communicated.

Key Policy Relevant Issues (Chapter 3): Building on key considerations and issues addressed in
the last review, Chapter 3 presents a set of policy-relevant questions that will serve as a focus in
this review. To what extent does the Panel find that these questions appropriately characterize the
key scientific and policy issues for consideration in the current review? Are there additional issues
that should be considered?

RESPONSE: The policy-relevant questions were appropriate. On page 3-7, it is not clear what is
meant by “With respect to a 5-minute standard, there were concerns about standard stability”. In
addition, it is not clear why “...concerns related to the number of monitors needed and the
placement of such monitors given the temporal and spatial heterogeneity of 5-minute SO2
concentrations” would be any different that the concerns related to measurements of 1-hour SO2
concentrations. | have no additional issues to be considered.

Science Assessment (Chapter 4): Chapter 4 describes the plan for the Integrated Science
Assessment (ISA), which will critically evaluate and integrate the scientific evidence on health
effects due to sulfur oxides in the ambient air. To what extent does Chapter 4 clearly and
adequately describe the scope, approach, specific issues to be considered, and organization of the
ISA? Please provide suggestions for any other issues that should be considered.

RESPONSE: This chapter clearly outlined the scope, approach, specific issues to be considered,
and organization of the ISA. On page 4-11, the IRP states “What do monitoring, satellite data, and
dispersion modeling results indicate regarding spatial patterns on neighborhood, urban, regional,
and national scales?” Photochemical modeling should be added to the list since they can be used at
urban, regional, and national scales. | have no additional issues to be considered.
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Quantitative Risk and Exposure Assessment (Chapter 5): Chapter 5 summarizes the key risk and
exposure analyses from the last review, including associated uncertainties, and discusses our
planned approach to considering the potential for additional analyses in the current review. To
what extent does Chapter 5 clearly and adequately describe the scope and specific issues, including
the identification of the most important uncertainties, to be considered in developing the REA
Planning Document for this review? To what extent is there additional information that should be
considered or additional issues that should be addressed in considering the potential for risk and/or
exposure analyses in the current review?

RESPONSE: Chapter 5 clearly and adequately describes the scope and specific issues to be
considered in developing the REA. | have no additional issues to be considered.

Ambient Air Monitoring (Chapter 6): To what extent does Chapter 6 clearly and appropriately
communicate, for the purposes of this plan, the key aspects of measurement methods and
surveillance network requirements for the SO2 NAAQS?

RESPONSE: Chapter 6 gives a brief overview of the measurement methods and surveillance
network requirements for the SO» NAAQS. It would be good for the IRP to include the PWEI
(Emissions x Population/1,000,000) criteria that were used previously to calculate the minimum
number of SO, monitors in each CBSA: PWEI > 1,000,000 (minimum of 3 monitors), PWEI
between 10,000 - 1,000,000 (minimum of 2 monitors), PWEI between 5,000 - 10,000 (minimum of
1 monitor), and PWEI < 5,000 (no monitors). In addition, EPA should consider alternate
population-emission metrics since the current approach unfairly targets CBSAs that cover large
geographic areas. Instead, EPA should consider normalizing the population and emissions in the
PWEI calculation by the geographic area (Emissions/Area x Population/Area). Below are three
example CBSAs , where the area of each block is 10 km x 1 km = 10 km?.

CBSA X
PWEI = (10 x 1,000 TPY) * (10 x 100,000 pop)/1,000,000 = 10,000
Area Normalized PWEI = [(10 x 1,000 TPY)/100 * (10 x 100,000 pop)/100]/1,000,000 = 1.0

Population=100,000 | Population=100,000 | Population=100,000 | Population=100,000 | Population=100,000

S02=1,000 TPY S02=1,000 TPY S02=1,000 TPY S02=1,000 TPY S02=1,000 TPY

Population=100,000 | Population=100,000 | Population=100,000 | Population=100,000 | Population=100,000

S02=1,000 TPY S02=1,000 TPY S02=1,000 TPY S02=1,000 TPY S02=1,000 TPY
CBSAY

PWEI = (1,000 TPY) * (100,000 pop)/1,000,000 = 100
Area Normalized PWEI = [(1,000 TPY)/10 * (100,000 pop)/10]/1,000,000 = 1.0

Population=100,000
S02=1,000 TPY

CBSA Z
PWEI = (10,000 TPY) * (1,000,000 pop)/1,000,000 = 10,000

Area Normalized PWEI = [(10,000 TPY)/10 * (1,000,000 pop)/10]/1,000,000 = 100
Population=1,000,000
S02=10,000 TPY
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Although CBSA X and CBSA Z have identical PWEI scores, the population exposure in CBSA Z
is 100 times that of CBSA X. Also, CBSA X has a PWEI score that is 100 times higher than
CBSA Y; however, they both have identical population exposures. In addition, since the highest
SO2 impacts from large SO sources are generally limited to a 10-25 km radius, EPA might
consider a PWEI calculation based on actual SO2 emissions from individual large point sources
and the population within a 10-25 km radius around the source.

The IRP states that dispersion modeling can be used in lieu of monitoring to potentially reduce the
necessary size and distribution of a compliance monitoring network. The discussion of modeling
vs. monitoring should include a brief summary of the proposed “Data Requirements Rule” (April
17, 2014) and SO> monitoring and modeling Technical Assistance Documents (TADs) that were
released in December, 2013.

Policy Assessment and Rulemaking (Chapter 7): To what extent does Chapter 7 clearly
summarize the general process for the policy assessment and rulemaking phase of this review?

RESPONSE: Chapter 7 does of good job of summarizing the policy assessment and rulemaking
process.
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Dr. Aaron Cohen

Overall Organization and Clarity
I found the draft IRP was, for the most, part clearly written and communicated well the plan for the
current review. I learned much from reading it regarding EPA’s current process for NAAQS
reviews in general and about the evolution of the SOy standard. The decisions taken in the last
review and the rationales for them were, for the most part, well-described.
Specific suggestions/comments:

e [ would have appreciated more detail on the rationale for CASAC’s decision with regard to

long-term exposure summarized, too briefly in my view, on page 3-10, lines 14-18.

Introduction (Chapter 1) and Schedule (Chapter 2)
I thought the chapters communicated clearly the NAAQS legislative requirements and the review
process, the evolution of the SOx NAAQS, and, for the most part, the schedule for the current
review.
Specific suggestions/comments:
e Provide an explicit definition of “criteria” as opposed to “standard” (page 1-1, lines 24-25)
e The information in Table 2.1 (page 2-2) would be better presented as a time-line, especially
as regards the temporal overlap between the ISA and REA processes discussed on page 1-6.

Key Policy Relevant Issues (Chapter 3)

The questions proposed by EPA appear to cover the relevant issues both with regard to
uncertainties re. the current 1-hour standard and the much broader set of questions regarding
exposure to and health effects of SOx about which new evidence may have emerged since 2010.

Science Assessment (Chapter 4):

Chapter 4 provides, for the most part, a clear and comprehensive description of the scope,
approach, specific issues to be considered, and organization of the ISA.

Specific suggestions/comments:

e Page 4-2, line 32: should read Figure 4.1 not Figure 3.1.

e Page 4-5, lines 8-9: are the EPA studies peer-reviewed?

e Page 4-5, lines 14-15: suggest changing “whether the results are...” to ...but not the study
results.”

e Page 4-6, lines 9-10: Suggest deleting from “,which refers...population,” Substitute
“,which refers to inaccuracies in the characterization of the exposures of study
participants,”

e Page 4-8, line 26: the “five-level hierarchy” of evidence used by EPA is described on page
4-16, lines 19-24. Suggest moving to Page 4-8.

e Page 4-9, lines 3-5: Said earlier, repetitive.

e Page 4-9, line 8: suggest “exposure response” rather than “concentration-response.”

e Page 4-9, Section 4.3.5: Not really sure from this description what the QMP really entails.
Lines 28-32 appear to describe the QA/QC of USEPA intra-mural research but a link to the
actual QMP processes might help here.
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e Page 4-11, lines 6-10: If no SOy, other than SO are present that are “significant for human
exposure” then this begs the questions on lines 11-14 on page 3-14 and lines 24-26 on page
3-15.

e Pages4-16/17, lines 34/1: Re. “...some factors are (e.g., age) interconnected and may
influence risk through multiple avenues.” What is age interconnected with and what
avenues?

Quantitative Risk and Exposure Assessment (Chapter 5)

Chapter 5 provides a clear description of the REA from the 2010 review and describes clearly
and completely the scope and specific issues, including the identification of the most important
uncertainties, to be considered in developing the REA Planning Document for this review. The
focus is largely on reducing the uncertainties in the current 1-hour NAAQS (see Table 5-2) but
EPA’s general formulation is sufficiently broad to allow for changes in the scope of the REA
that might be warranted by the new ISA.

Ambient Air Monitoring (Chapter 6)

Chapter 6 is generally clear, and its main conclusion appears to be that there are, if anything,
more SO2 monitors than are either required or, perhaps, needed.

Policy Assessment and Rulemaking (Chapter 7)

Chapter 7 is very clear and succinct.
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Dr. Alison Cullen

Comments on Chapter 5 (Quantitative Risk and Exposure Assessments) with the charge
guestions:

1. To what extent does Chapter 5 clearly and adequately describe the scope and specific issues
including identification of the most important uncertainties, to be considered in developing
the REA Planning Document for this review?

2. To what extent is there additional information that should be considered or additional issues
that should be addressed in considering the potential for risk and/or exposure analysis in the
current review?

Chapter 5 is well written and clearly describes the scope and specific issues and uncertainties. The
previous REA supported the revision to a 1 hour standard at 75 ppb and identified uncertainties for
future consideration. With the current review, there is a chance to consider what could be changed,
updated or improved. In particular there is an opportunity to do additional analysis, with new data
resulting from the requirement after the last review, that states must report either the highest 5-
minute concentration for each hour of the day, or all twelve 5-minute concentrations for each hour
of the day. Specifically, for the last review there were 5 minute concentrations from 98 monitors
available, and at this time data from many additional monitors are in hand.

5.2.1 Ambient Air Quality Characterization

With the augmented dataset it is timely to think about 5 minute values, to establish whether the
data can be used to give insight into relationships between these and the 1 hour and other averaging
times.

With the additional data there is an opportunity to develop a new model to estimate 5 minute
concentrations from hourly concentrations. EPA suggests incorporating additional characteristics
with these data such as proximity to emission sources, and suggests the exploration of relationships
between the 5 minute peaks and the longer averaging times (1 hour to 24 hour). The review could
be more clear on the point - is anything unusual about the years from 2010-2012 (nationwide) that
would lead one to worry about bias in the data relative to the longer term dataset beginning in
2003? Also, regarding the location of the additional monitors for which new data are now in hand
— where are these? from targeted areas? all over US?

5.2.2 Exposure Assessment

Great list of considerations that may influence exposures appears in the bullets on page 5-8, both
from the concentration angle and from the human angle.

Why and how were the two study locations for the exposure modeling selected? They seem
similar for climate and possibly for demographics - Greene County Missouri and 3 counties in St
Louis Metro Area.

Regarding the exposure-response relationships that were derived from human studies and used in
conjunction with the outputs from the exposure modeling to estimate health impacts: in the last
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review EPA stated that 5 minute peaks “will likely cause adverse health impacts in a subset of
asthmatics”, thus with the 5 minute concentration data now available, another look is warranted to
gauge the extent to which this might be expected. Is there a possibility with any newly available
epidemiological studies to use metagenomic data to identify sensitive groups via genetic markers
and/or to get an estimate of the relative risk of health effects associated with various genetic
markers?

Section 5.2.3 Risk Assessment

This section is clear and comprehensive. Regarding the question as to whether there are any
possible newly identified at-risk study groups, I refer to the previous point above. Aside from
metagenomic approaches what other means should be used to identify such potential groups? A
review of epidemiological evidence is certainly one component, to see what studies might now be
available for the QRA.

Table 5-2 (uncertainties and potential use of new information for reducing them)

Regarding exposure assessment and representativeness of the two study areas, it is stated that they
have two differing emissions and population density profiles. Do they have similar climates?
Similar demographics? With the availability of recently collected 5-minute ambient monitor
concentrations and the idea that exposure estimates could be developed for other study areas — it is
interesting to consider the impact of past selection of study areas. This can help inform the
approach to selection moving forward.

5.2.4 Uncertainty and variability — this section tackles the question - what were the most
significant sources of uncertainty and variability in the prior analysis, and will these be informed
by additional data and studies available this time? The WHO 2008 approach will keep the current
review consistent with past review. The additional 5 minute concentration data of recent years
could help to address continuing issues such as related to analysis of uncertainty due to the
estimation of 5 minute maximum SO values from longer averaging time data. Might also help
with an assessment of how representative the two study locations are of the US as a whole, and
may also inform efforts to add exposure estimates for other study areas. Finally the relationship of
5 minute peaks to other averaging times will be relevant to considerations of responses in
asthmatics of various levels of severity.

Other Items/Questions/Notes

The term sRaw appears, but is not defined in the glossary — it would be helpful to define in the text
and/or glossary, i.e., specific resistance of airways.

It would be useful to say more about what the proportional approach entails (on page 5-4), just a
sentence or two would help, although a citation to the last REA is given so perhaps that is
sufficient for directing readers.

Top bullet on page 5-6 needs to be clarified, there may be a phrase missing (?).

Sixth bullet under section 5.1.2 regarding the shape of exposure-response relationships for
asthmatics with more severe disease than those tested in chamber studies, is there any information
about this issue for other air pollutants that could shed light here?

Eighth bullet under section 5.1.2 regarding uncertainty about how well the two modeled areas in
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Missouri are representative of other locations in the US - is there more information somewhere on
the climate and demographic differences between these two locations, or between Missouri and the
rest of the country?
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Dr. Delbert Eatough

Chapter 4: Science Assessment

Charge Question: Chapter 4 describes the plan for the Integrated Science Assessment (ISA),
which will critically evaluate and integrate the scientific evidence on health effects due to sulfur
oxides in the ambient air. To what extent does Chapter 4 clearly and adequately describe the scope,
approach, specific issues to be considered, and organization of the ISA? Please